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(57) Abstract 

Sheet material for absorbmg liquid has a 
first fibre layer with a pattern of a modifying 
agent applied thereto, the modifying agent being 
substantially more hydrophobic or hydrophilic than 
the fibres, thus modifying die performance of the 
fibre layer. A method of modifying the absorbency 
and liquid flow characteristics of a non-woven 
fabric comprising: (i) procuring a non-woven textile 
fibre first sheet material; (il) selecting a modifying 
agent which is substantially more hydrophobic or 
hydrophilic ttian tiie fibres of the non-woven sheet 
material; and (iii) applying the modifying agent 
to the non-woven sheet material in a pre-selected 
pattern. The material made is of particular use as an 
absorbent layer in an incontinence product or wound 
dressing, facilitating the spread of liquid throughout 
die layer. 
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MATERIAL SUITABLE FOR USE IN ABSORBING LIQIJTO AND 
METHOD OF MAKING SAME 



This inventioii is concerned with inq^rovements in or relating to a material 
5 suitable for use ia absorbing liquid and methods of making same and is 
especially concerned with making an absorbent material suitable for use in 
articles for absorbing bodily fluids, eg. incontinence products or wound 
dressings. 

10 For many years wound dressings and incontinence products have been 
made comprising a simple absorbent material with surface layers arranged 
to allow transmission of wound exudate or incontinent fluid through to the 
absorbent material and to include a waterproof barrier militating against 
other items such as bed linen becoming wetted. Absorbent materials 

15 suitable for use in woxmd dressings may have a contact surface to allow 
transmission of exudate to the absorbent material and a backer layer to 
protect the absorbent material from contamination, etc. exterior to the 
wound site. 

20 A ^ical known absorbent material is a wad of cotton wool or similar 
material. However, the absorbent capability of cotton wool is lunited and 
more recently, more sophisticated non-woven felt or fabric constractions 
have been used as an absorbent material. These non-woven felts can be 
needle-entangled in order to create expanded structures for the absorbent 

23 material with the result that greater vohimes of liquid can be collected and 
retained within the absorbent material. These non-woven felts may be 
formed from hydrophobic and/or hydrophilic fibres as required by desired 
performance. 

1 



wo 98/56326 



PCT/GB98/01703 



Previously known non-woven felts do not address one farther problem 
with absorbent materials with regard to spread of liquid away from the 
vicinity at which it is absorbed by the absorbent material. FaUure to 
remove the liquid, whether it be incontinent or wound exude, from the 
region adjacent the source of the liquid means that that particular area 
remains constanUy wet wiA the potential problems of bed sores and 
failure to utilise the fall absorption potential of the absorbent material. 

One of the various objects of the present invention is to provide an 
improved absorbent material suitable for use in absorbing liquid. 

In one embodiment of the invention described in detail hereinafter, a non- 
woven fibre fabric layer comprismg neutral or hydrophobic fibres, eg. 
polyester fibres, is formed and a preselected pattern of a hydrophilic 
material eg. styrene-butadiene rubber is applied diereto; polyester fibres 
are slighfly hydrophobic and the applied patterns of styrene-butadiene 
rubber are more hydrophilic. The pattern of rubber provides distinct 
ways m the non-woven fibre fabric through which liquid may permeate die 
fibres. 

In anotiier embodiment, a non-woven fabric which is hydrophilic has a 
hydrophobic modifying agent printed in a discontinuous pattern on die 
surface of the fabric. The pattern on the surface allows Uquid to penetrate 
to die underlying felt but militates against expulsion of liquid from die felt 
dirough die spaces between the hydrophobic pattern even under a certain 
amount of pressure. 

In anodier embodunent of flie present invention an absorbent layer for 
mcontinence or wound dressings comprises a bulk of consolidated 
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hydrophobic component fibres within which distinct liquid flow conduits 
are defined by selective hydcophilic sur&ce treatment of segments of the 
bulk of consolidated hydrophobic fibres, said conduits acting to spread any 
liquid about the absorbent layer. In an incontinence product the conduits 

5 are arranged to move any incontinence liquid away from the viciniQr of 
acquisition by the incontinence product and in a wound diessmg product 
including an absorbent layer havmg distinct liquid flow conduit 
throughout its volume likewise the exudate is removed, thus ways defined 
by the conduits are arranged to move any exudate liquid away from the 

10 vicinity of acquisition of that liquid by the product. 

In one aspect the invention may be considered to provide a method of 
modifying the absorbency and liquid flow characteristics of a non-woven 
fabric conq)risiag: 
15 (i) procuring a non-woven textile fibre first sheet material; 

(ii) selecting a modifying agent whidi is substantially more 
hydrophobic or hydrophilic than die fibres of the non-woven sheet 
material; and 

(iii) applying the modifying agent to the non-woven sheet 
20 material in a pre-selected pattern. 

In one preferred method in accordance widi the mvention the fibres are 
hydrophobic or neutral, ibat is neither significantly hydrt^hobic nor 
hydrophilic, and the modifying agent is hydrophilic. Suitably in fliis case 
25 die fibres may be polyester textile fibres and the modifying agent may 
comprise a suitable rubber composition, for example a styrene-butadiene 
rubber, and the composition may include, if desired, additional 
hydrophilic additives applied as a suspension, the method fiirther 
comprising drying die suspension to deposit the applied rubber. However, 
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Other neutral fibres and hydrophilic modifying agents may be used instead. 

In another method in accordance with the invention, the modifying agent 
is a vinyl monomer solution or suspension. This method further 

5 comprises propagating within the applied pattern a graft-copolymerisation 
reaction between the hydrophobic components of the fibre surface and the 
vinyl monomer using ultra-violet radiation m order to create cross-linked 
polymerisation groups bonded to the fibres and thus ensure sur&ces of the 
hydrophobic component fibres acquire a hydrophilic nanire. The 

10 hydrophobic fibres may conveniently be polypropylene fibres. 

Preferably m canymg out a method in accordance widi the invention the 
non-woven textile fibre first sheet material is a needle-entangled non- 
woven fibre &bric. 

15 

In carrying out one preferred method in accordance widi the invention the 
pattern of modifying agent is applied to one surface of die sheet material 
and the amount of modifying agent is diosen such that the pattern of 
modifying agent extends only part way through the dieet material so that 

20 the material has a layer or strata extending fix)m one surface which is free 
from modifying agent and a contiguous strata which cairies a pattern of 
the modifying agent. Suitably m a preferred method a second sheet 
material is secured to die first sheet material contiguous widi a region of 
the first sheet material to which die pattern of modifying agent has been 

25 applied. In one mefliod in accordance widi the invention die second sheet 
material is impervious. In anodier mediod in accordance witfi die 
invention die second sheet material is a hydrophobic non-woven textile 
fibre fabric and dius die strata of non-woven fabric having die pattern of 
modifying agent may be located between two strata of non-woven fabric 
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without any modifying agent in the outer strata. A sunilar structure may 
be formed by producmg three separate layers of non-woven fibre febric of 
which only one is treated with modifying agent and assembling the treated 
strata between two untreated strata and securing them together for 
example by needle-entanglement. 

ConvenienUy, m carrymg out a method in accordance wifli the invention, 
the modifying agent is applied by printing or by usmg a mask of an 
appropriate pattern and spraying or painting the modifying agent solution 
or suspension through the openings in the mask onto a surface of the first 
sheet material. Where the material is applied by printing it may 
convenientiy be applied by inq)regnating and/or coating a non-woven felt 
using a print roller. 



Convenientiy, in carrying out a method m accordance wifli die invention 
the modifymg agent is applied as a latex or suspension and many rubbery 
polymeric materials may be suitable, for example acrylics, ethylene vinyl 
acetate copolymer, otiier ediylene or vinyl copolymers and polyureflianes. 

Where several non-woven textile fibre sheet materials are secured together 
to form a non-woven fabric fliey may be secured in any convenient 
manner for example needle-entanglement, discontinuous adhesive or 
stitching. 



In another aspect the mvention may be considered to provide a sheet 
material suitable for use in absorbmg liquid comprising a first layer of 
fibres havmg applied tfiereto a preselected pattern of a modifying agent 
which is substantialfy more hydrophobic or hydrophUic than tiie fibres, 
whereby to modify the performance of the febric. SuitaWy the 
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performance is modified by providing distinct ways in the material 
through which liquid may permeate die layer of fibres and/or by militating 
against expulsion of liquid from the material, when the material is in use. 

5 In one material in accordance with the invention the fibres are hydrophilic 
and the modifying agent is hydrophobic. 

In another material the modifymg agent is formed by graft- 
copolymerisation of a vinyl monomer to the surface of each treated fibre 
10 to ensure those surfaces of the fibres acquire a hydrophilic namre. 

In one sheet material in accordance with the invention the pattern of 
modifying agent extends only part way through the sheet material so that 
the sheet material has a layer extending from one surface which is free 
15 from modifying agent, and a contiguous layer which carries a pattern of 
modifying agent. 

Conveniendy a material in accordance widi die invention may comprise a 
second layer of fibres secured to the first layer and contiguous with a 
20 region of die first layer to which die pattern of modifying agent has been 
applied. The second layer may be an impervious sheet material secured, 
for example adhered, to die first layer, or may be a hydrophobic non- 
woven textile fibre fabric; odier second layers may be used if desired. 

25 In anotiier aspect die invention may be considered to provide an absorbent 
product suitable for use in absorbing bodily fluids and which facilitates die 
spread of liquid about die absorbent layer, die product comprising a 
material in accordance widi die invention. 
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Preferably an absorbent product in accordance with the invention includes 
a material in which the pattern of modifying agent defines a first region 
which, in use, is intended to be positioned adjacent the source of liquid to 
be absorbed, to provide a region of acquisition of liquid to be dispersed. 
5 The pattern also preferably includes a second region providing a sink in 
which liquid transferred through the ways from the first region may be 
collected. 

Conveniently a product in accordance with the invention comprises an 
10 acquisition layer arranged to accept the bodily fluid discharged from the 
body and a dispersion (or "wicking") jayer contiguous with die acquisition 
layer, adapted to disperse the acquired liquid firom the acquisition layer 
throughout the dispersion layer. 

15 There now follows detailed descriptions, to be read with reference to the 
accompanying drawings, of methods of modifying the absorbency and 
liquid flow characteristics of non-woven fabncs and niateriaj<[^ suitable for 
use in absorbing liquid made by the methods. It will be realised that these 
mediods and materials have been selected for description to illustrate die 

20 invention by way of exan^le. 

In the accompanying drawings: 

Figure 1 is a schematic plan view showmg a first material 
embodying the invention; 

25 Figure 2 is a view in cross-section of an absorbent layer suitable for 

use within an incontinence product or wound drying; 

Figure 3 is a schematic plan view showing a second material 
embodying the invention; 

Figures 4 to 7 are views corresponding to Figure 3 showing die 
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dispersion of liquid throughout the material of Figure 3; 

Figure 8 is a plan view of a sixth material embodying die invention; 

Figure 8a is a view in section of part of the material shown in 
Figure 8; 

5 Figures 9 and 10 are diagrammatic views of forth and fifth 

materials embodying the invention suitable for use in an incontinence pad 
to reduce wet-back; 

Figure 11 is a diagrammatic view showing a step in the 
manufocture of material shown in Figures 9 and 10; 
10 Figure 12 is a diagrammatic view showmg various alternative 

methods of making a material embodying the invention; 

Figure 13 is a diagrammatic view showing a mediod of making a 
third sheet material embodying the mvention in which the tendency to wet- 
back is reduced; 

15 Figure 14 is a diagrammatic view illustrating the performance of 

the material made in accordance with Figure 13; 

Figure 15 is a diagranunatic view of a seventh illustrative sheet 
material including features of the second and third embodiments of the 
invention. 

20 

Referring to Figures 1 and 2 of the accompanying drawings. Essentially, 
a layer 1 of non-woven hydrophobic febric is produced by conventional 
techniques. Thus, for example, hydrophobic fibres may be needle- 
entangled and consolidated to provide a non-woven felt of an appropriate 
25 density and gauge for eventual use. The gauge and density of a non- 
woven felt to a large extent determines the degree of entanglement and 
consolidation of that felt. Furthermore, the greater the degree of 
consoUdation the less volume available to accommodate liquid in the 
interstices between fibres of the non-woven felt. It will be understood that 

8 
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some essentiaUy hydrophilic fibres could be provided with the non-woven 
fobric or felt. 



Typically, non-woven felts can be made from hydrophobic and/or 
hydrophilic fibres or blends thereof. Hydrophobic fibres do not absorb 
liquid whUst hydrophilic fibres eittier absorb liquid by electrostatic or 
chemical bonding or through physical constramt, i.e. storage in the 
interstices between fibres. Potential problems can be created by 
hydrophilic fibres in that they may swell or turn to a gel upon absorption 
of liquid or may retain liquid widiin the stracture, delaying drying. Such 
changes may inhibit convenient liquid flow witfun Uie absorbent layer and 
constrain Uquid to the area through which it is absorbed into the absorbent 
layer. Furthennore, conversion to a gel, etc. is a one-way process and 
prevent recycleability of the fabric. 

The objective of a good absorbent product for absorbing bodily fluids eg. 
an incontmence pad or wound dressmg is that the liquid, whether it be 
incontinent or wound exudate is distributed widely withm the absorbent 
layer. 



Hydrophobic fibres retain dieir stnictaral strength when wetted as the fibre 
does not become physically bonded or swell/gel with the liquid or embrace 
die water or saline solution. Thus, hydrophobic fibres are particularly 
usefiil withm mcontmence products where diere may be significant 
compressive pressures applied to die absorbent layer 1 due to patient 
movements, etc. Ideally, the stracmral strength of hydrophobic fibres 
should be combined with the liquid control and absoiption benefits of 
hydrophilic fibres in order to ensure proper distribution of absorbed liquid 
throughout die absorbent layer 1, dius maximising absoiption capability of 
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a fabric. 

In a first embodiment of the present invention hydrophobic fibres, namely 
polypropylene fibres, are needle-entangled into a non-woven felt layer 1. 
Upon this non-woven felt a pre-selected pattern 2 of a modifying agent is 
deposited by impregnation or coating. In the first embodiment the 
modifying agent is a vinyl monomer solution or suspension. This vinyl 
monomer is reacted under propagation from an ultra-violet radiation 
source such that the vinyl monomer is cross-linked with the surface of the 
polypropylene fibres. The vinyl monomer cross-Unked with the surface of 
each polypropylene fibre provides a graft-polymerised hydrophilic surfece 
to the (normally hydrophobic) polypropylene fibre. The hydrophaic 
surface of the fibres in the pattern 2 appUed to die non-woven felt layer 1 
provides a network of ways (or conduits) to distribute liquid about the 
plane of the absorbent layer 1. Furthermore, the compressive forces 
applied by a patient moving about may stimulate liquid flow flirough and 
along die pattern 2 of ways. 

In a modified form of the first embodhnent, a second layer or strata of 
non-woven felt could be applied to provide an acquisition layer above the 
fu-st, absorbent layer 1 of non-woven felt such diat the conduit network 2 
is tiierebetween. The first and second layers or strata of non-woven felt 
could be secured together by needle-entanglement or some other 
appropriate securing technique. Thus, the pattern 2 would provide a 
distribution network through die absorbent layer comprising a first and 
second strata of non-woven fabrics. At peripheral areas of die absorbent 
layer expanded sink areas 3 of die conduit network 2 could be provided to 
act as sinks or reservoirs where liquid could be retained. Thus, pooling 
below a patient is limited. 
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A technique for rendering hydrophobic fibres such that they have a 
hydrophilic surface namre (as outlmed above) is described in International 
Patent Publication No. W093/01622 (Scimat Limited). The example 
described relates to battery separator phite materials. In this description a 
non-woven felt is impregnated with a co-polymerising acrylic acid or 
another vinyl monomer solution or suspension such that the hydrophobic 
nature of the polypropylene fibres is overcome at its surface and the fibres 
become wettable, i.e. there is physical bonding or association by water 
molecules with the treated fibre surface. The wettabUity is achieved by a 
polyolefin surface to the polypropylene fibre. The polyolefin surface is 
provided from the co-polymerised acrylic acid or vinyl monomer and is 
attached by a polymerisation process. The co-polymerisation process is 
initiated or propagated by irradiation widi ultra-violet radiation energy. 
The subject matter of International Patent Publication No. W093/0162 
should be incorporated into the present description as an example of the 
process for converting hydrophobic fibres to a pseudo-hydrophilic nature 
at its surface. 



In carrying out a mediod of modifying the absorbency and liquid flow 
characteristics of a non-woven fabric in making a material in accordance 
with the first embodiment of the invention, the impregnation techniques 
described in WO93/01622 are used to co-polymerise aciylic acid or 
another vinyl monomer solution or suspension widi the polypropylene 
fibres at separate distinct areas of the non-woven felt layer 1 in order to 
create liquid flow conduit path ways forming the pattern 2. By use of these 
ways stagnation of liquid in an absorption layer for incontinence products 
or womid dressings is diminished. The hydrophUic nattire applied to the 
hydrophobic fibres ensures that preferred liquid flow pathways within the 
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absorbing layer are achieved ensuring good liquid distribution in the 
absorption layer 1. The pattern 2 acts to draw liquid along it by a 
combination of capillary action and flow stimulation by patient movement. 
Thus, die Uquid is spread about die absorbent layer 1 . 

The vinyl monomer in solution or suspension is selectively impregnated in 
the chosen areas of a non-woven felt by any appropriate means including a 
rotary screen printing process. In a rotary screen coating process die 
vmyl monomer impregnant is applied to die non-woven fabric or felt 
through holes in a printing screen. Depth penetration of the vinyl 
monomer impregnant is controUed by varying the viscosity of the 
impregnant solution, i.e. vmyl monomer carrier medium, pre-wetting the 
non-woven felt, i.e. inhibiting impregnation or passmg die non-woven felt 
dnx)ugh a nip calendar after impregnation. A mask may be used instead, 
die in^regnant being applied by spray, print roUer of odier suitable 
technique. 

In order to propagate die graft-polymerisation reaction between die 
polypropylene surfece and die vinyl monomer, ultra-violet lamps and dius 
UV radiant energy is provided to initiate die reaction and any un-reacted 
components after treattnent are removed from die non-woven felt by a 
washing process. The non-woven fabric is dried after reaction to create 
die conduit padiways withm die absorption layer. 

TypicaUy, after providing die conduit padiway or network widiin die 
absorption layer die non-woven felt will be cut to an appropriate size to 
create for example an incontinence bed pad. This non-woven febric will 
have areas of hydropholicity and hydrophobicity as determined by die 
impregnation process. Thus, different Uquid distribution and acquisition 

12 
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properties can be taUored to the desired performance of the incontinence 
product or wound dressing. For example, it may be desirable for the bulk 
of the liquid to be retained at and be distributed swiftly to the periphery of 
die layer if possible. Patient movements normaUy will not take place over 
the samrated, per^heral storage area 3 of the layer 1. 

In accordance with normal practice the non-woven felt produced with the 
conduit pattern 2 described above ie the first illustrative sheet material, 
will generaUy have a top liquid transmission layer and a bottom liquid 
barrier layer with appropriate edging. The oflier illustrative materials 
likewise would typically be assembled with a top liquid transmission layer 
and a bottom liquid barrier layer to provide products, eg incontinence pads 
or would dressings, for absorbing bodUy fluids. The assembly used in 
wound dressings or incontinence products is commonly a sandwich of 
Uiese elements appropriately secured together. 

Use of the present metiiod of modifying characteristics of a non-woven 
fabric is useful in an absorption layer 1 and in products such as 
incontinence pads or wound dressmgs, avoids the need to cut, place and 
join felts of different fibre types having different degrees of hydrophilicity 
and hydrophobicity in order to create liquid disti:ibution within an 
absorption layer. Furthermore, the hydrophobicity of die non-woven 
febric in the first embodunent of the invention ensures tfiat die absorption 
layer 1 retains some structaral strength with die inherent retention of 
interstices between hydrophobic fibres which can act as in effect stores for 
absorbed liquid. 



The graft polymerised polyolefin surface to die polypropylene fibres is 
substantiaUy pennanent and retams its ability for wetting of diose fibres 
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even after washing. Furthermore, as the wetting of the fibres may be via 
a physical bond at the surface of the fibres and at interstices rather than a 
chemical bond the non-woven absorption layer can be dried by simple 
centrifugal force, i.e. spin drying followed by elevation of temperatore in 

5 order to evaporate liquid out of the absorption layer in normal 
circumstances, i.e. break the weak physical bond using relatively litfle 
heat energy. However, it may be that use of bleachmg agents and other 
chemical reactants may create stronger physical and even chemical 
bonding widi the coating to the polypropylene fibres and care must 

10 therefore be taken with regard to sterilisation, deodorising and sanitising 
of the absorption layer 1. However, typically the absorption layer should 
be able to withstand severs! washing cycles and dius is certainly more 
recyclable than many conventional absorption layers. 

15 It will be understood that the necessary exposure to ultra-violet radiation is 
determined by the depth of impr^nation into the non-woven febric by the 
vinyl monomer solution or suspension. However, the ultra-violet 
radiation provides initiation and thus it is possible given the correct 
conditions for tiie copolymerisation reaction to be ahnost self-propagating 

20 after initiation. 

Several patterns 2 could be siq)erimposed one on top of the other to create 
better liquid distribution within the absorption layer, if desired. 

25 Each printed pattern upon the non-woven layer 1 is surrounded by 
untreated hydrophobic component fibres. Thus, each segment of the 
pattern is encapsulated by a barrier of hydrophobic material with the result 
that wicking along the ways provided by the pattern is fecilitated. 

14 
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A range of hydrophobic fibres could be used in carrying out the first 
embodiment of the invention including PET and polyester along with 
polypropylene fibres as described. 

At the core of the present mvention in the use of print specified 
performance m the non-woven layer 1 to improve absorbence spread and 
volume. Segments or areas of the non-woven can be selected to have 
different grades of absorbence to maximise patient comfort. The edge of 
the layer 1 may be made of hydrophobic materials and thus can act as a 
barrier to leakage whilst central regions of the absorbent layer 1 may have 
the conduit pattern 2 to hold and distribute liquid. 

In Fig. 2 a cross-section of an absorbent sheet material 20 is shown 
comprising a first snata 21 and second strata 22. The first strata 21 and 
the second strata 22 are non-woven materials and, for the purposes of 
example, the first strata 21 could be polypropylene fibres and die second 
strata 22 made from PET fibres. Botfi PET and untreated polypropylene 
fibres are hydrophobic. However, a central region 23 of the first strata 21 
has been treated as described above with a vinyl monomer in order to 
render it hydrophilic, i.e. wettable. Thus, this region 23 may be wetted 
and act as a way (or effectively, a conduit) dirough which liquid can flow 
by a wicking or capiUary action. However, the outer regions 24,25 of the 
first strata 21 are untreated polypropylene fibres and the second, base, 
strata 22 are both hydrophobic and flius act as leakage barriers. 

In use of the first iUustrative sheet material, a further non-woven fabric 
layer or a coating layer may be added to the top surface of strata 21. This 
fiirther layer will aUow liquid to pass through it whUst facUitating good 
low or high adhesion properties alone with possible liquid spread function 
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as required. Sinular layers may be added to the other illustrative sheet 
materials also. 

A second material embodying of the invention is now described with 
reference to Figures 3 to 7 of the accompanying drawiiigs. In carrying out 
a method of modifying the absorbency and liquid flow characteristics in a 
non-woven fabric to make the second illustrative material, a non-woven 
textile fibre first sheet nuterial of neutral or slightly hydrophobic fibres is 
obtained. Suitable sheet matoial comprises polyester 6.7 decitex fibres 
made by well known non-woven textile fibre fabric manufacturing 
techniques, including needle-entanglement, and is produced at a weight of 
about 380 grams per square meter. A relatively hydrophilic rubber latex 
is selected as a modifying agent for flie polyester sheet material and 
applied to the surfiice of die non-woven sheet material 30 in a preselected 
pattern 32. In Figure 3 the pattern 32 is shown bounded by dashed lines 
and encompasses a roughly circular central region 34 which is untreated 
and which is surrounded by a fitrdier untreated region 36. 

The modifying agent may be applied to the sheet material by any 
convenient technique, for example printing utilising a suitable screen 
printing apparanis or by painting the pattern onto a surface of the sheet 
material using a stencil and applying the material either by brush or spray. 

The applied rubber latex is pressed to completely saturate the area treated 
with the modifying agent and the liquid is evaporated from the latex in a 
suitable drying apparatus thus depositing die rubber which will adhere to 
some extent to die fibres typically resulting in a local binder to fibre ratio 
by weight of between 0. 1 : 1 and 0.5: 1 . 
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Figures 4 to 7 of the accompanying drawings show the performance of the 
second iUustrative material. A smaU amount of tap water coloured using 
a few drops of red ink was poured onto the untreated region 34 of the 
sheet material 30. The water tended to puddle on die surfece untU it made 
contact with the pattern 32 of the treated region. When this happened the 
liquid was quickly soaked into the treated area (see Figure 5) removing the 
puddle from the surface of the fabric and leaving the untreated central area 
34 dry. Over a short period the liquid was seen to permeate within the 
treated area along ways in die non-woven fabric formed by the nitrile 
rubber treatment of the fibres, as shown in Figure 6. Finally, the Uquid 
reached die edge of the treated area, as shown in Figure 7, being Mly 
dispersed about the area formed by die pattern 32 until it reached die outer 
edges of die pattern 32 as defined by die dashed Imes remote from die 
central area 34. On reaching die outer edges, die liquid accumulated in 
die untreated region 36 surrounding die pattern 32. 



It was noted diat die region 30 of die pattern 32, treated widi a rubber, is 
extremely resilient to compression and diere is litde or non tendency for 
die liquid to ooze out to wet-back die surfece of die non-woven material 
30 when die material is pressed. Furthermore die central region 34 was 
substantially dry. 

Thus, should an incontinence product or wound dressing be produced 
using a material as shown in Figures 3 to 7, die central region 34 should 
be placed adjacent die source of liquid which is dien conducted away from 
die vicinity of acquisition of die liquid and dispersed diroughout die 
material leaving die region 34 substantially dry. The region 36 at die 
periphery of die material is hydrophobic and mUiiates against leakage of 
liquid from the edge of the material. 
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Should such a material be incorporated in a washable product, such as an 
incontinence product, the material may be washed and spun dry, removal 
of the liquid being relatively simple. 

In incontinence products it is especially important that a tendency to "wet- 
back" is minimised ("wet-back" is the tendency of liquid which has been 
absori)ed into an absorbent material to be forced from the material when 
the material is subjected to pressure). Wet-back is a possibflity especiaUy 
in incontinence products for bedridden patients because of the weight of 
the body applied to die mcontinenc© product applies pressure which may 
lead to wet-back: wet-back is undesirable because of the tendency of wet 
skin to form bed sores. 

In a diird embodiment of the invention described with reference to Figures 
13 and 14, and similar in some respects to the second embodfanent, a 
polyester needle felt sheet material is used but of a heavier weight and die 
modifying agent is a styrene-butadiene rubber latex. In the third 
embodiment, a non-woven textile fibre sheet material of 6.7 decitex 
polyester is made by well known techniques and is made at a rate of 500 
grams per square metre. A modifymg agent comprising a styrene- 
butadiene rubber latex eg. Synthomer 7050, at a viscosity of about 30,000 
cps is used. The modifying agem is appUed to die non-woven textUe fibre 
sheet material in the form of a dispersion comprismg, in parts by weight. 



^^^mmSBL Part, hv Weip T ^t 

styrene-butadiene rubber latex 7050 300 
Nuwet (hydrophilic additive/wetting agent) 30 
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water 

ammonia (pH modifier) 
Viscalex 8330 (pH dependent thickener) 

this dispersion is approximateiy 4.5% by weight solids. 

Approximately 500 grams per square metre of the dispersion was applied 
with a blade to the back of the non-woven textile fibre sheet material 40 
(see Figure 13) as a coating 42; while still wet the coated sheet material 
was passed between a pair of calendar rolls 44 wifli a 2 mm gap 
Uierebetween to force the coating 42 into the sheet material 40. With the 
conditions specified, the non-woven textile fibre sheet material is modified 
by forcing the modifying agent through about half the thickness of the 
sheet material 40 to form the third illustrative sheet material 46 suitable 
for as an absorbent material. 

The third illustrative material 46 is shown in Figure 14 and has an open 
acquisition layer 48 with a resilient slightly less open layer 50 (the part of 
the non-woven fibre sheet material into which die dispersion coating 42 
has been forced). The layer 50 is hydrophilic and tends to draw die fluid 
out of the acquisition layer and die fluid permeates horizontally away fi-om 
the source 52 of fluid as indicated by die arrows in Figure 14. As with 
die second material impregnated wifli nitrile rubber, the styrene-butadiene 
nibber is resilient in nature, as it bonds to some extent to the fibres, and 
tends to resist compression of die material 46 under load; fliis farther acts 
to prevent die stored liquid wetting-back to die surface of die material 46. 
The styrene-butadiene rubber can be applied to die non-woven textile fibre 
sheet material 40 in any desired pattern according to die use to which die 
end product 46 is to be put; eg. a pattern similar to diat described wifli 



3000 
3 
50 
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reference to the second embodiment and shown in Figures 3-7 of the 
acconq>anying drawings may be used. 

In the illustrative embodiments discussed above, the patterns involved 
have been generaUy horizontal extending, in the same plane as the sheet 
material. 

In fourth and fiffli sheet materials embodying the invention, a relatively 
high gauge needle felt witii a gauge of 3 mm or above is used and the 
position of the modifying agent is controlled both in the plane of the sheet 
material and through the thickness of.the textile fibre fabric sheet material 
using a relatively viscous modifying agent. In the fourth and fifUi 
embodiments such a viscous agent is applied in a pre-selected lateral 
pattern combined witb relatively precise application of pressure to the 
agent to spread the agent in a controlled way du-ough the iep± of the 
febric. The fourth and fifth embodiments of the invention are described 
hereinafter with reference to Figures 9, 10 and 11 of the accompanying 
drawings, in principle; they have certain aspects in common. 

In Figure 9 a non-woven textile fibre fabric sheet material 54 is shown; in 
the fabric 54 the fibres are neutral or hydrophilic. A pattern of relatively 
hydrophobic modifying agent is applied to form cones extending part way 
through the thickness of the febric 54 as shown in Figure 9. 

In die manufacture of the forth illustrative material shown in Figure 9 the 
cones 56 need to be applied fi-om the base of the cone and thus the 
material 54 must be made in two parts, an acquisition layer 58 and a 
dispersal layer 60. the dispersal layer 60 being applied to the surface of 
the acquisition layer 58 at which the wide end of the cone appears. 
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pressure being applied to spread the modifying agent widiin the febric to 
reduce the cone shape which tapers away from the base shown in Figure 
9. 

In the manufecmre of the fifth illustrative sheet material shown in Figure 
10, which comprises hydrophobic or neutral base fibres and a more 
hydrophilic modifying agent, the cones 66 in the acquisition layer 64 are 
formed in a similar way to diose shown in Figure 9, namely application of 
a modifying agent to die surface of the acquisition layer 64 and a 
dispersion layer 68 also being included. The material 62 may be made in 
two separate parts with the layers 64. 68 being subsequently secured 
together or, preferaWy. made from a single non-woven textile fibre sheet 
material by applying the modifying agent to produce die dispersion layer 
68 in the manner described wiih reference to the diird embodiment of the 
invention, shown in Figure 12 and by applying the modifying agent to 
fonn the cones 10 from die opposite face of die fabric 62 by placing 
spaced deposits of modifying agent on diat surface of die fabric and 
subjecting die deposits to pressure to foice die modifying agent into die 
febric. SuitaWy die modifymg agent used in production of die materials 
described widi reference to Figure 10 is a styrene-butadiene rubber 
suspension as described above widi reference to die diird embodiment and 
die textUe fibres used are similar polyester textile fibres. 

In die case of die materials shown in Figures 9 and 10, liquid contacting 
die acquisition layer 58, 62 is absorbed into die dispersion layer 60. 68 
and permeates diroughout die dispersion layer 60, 68 as indicated by die 
arrows A. Wet-back. as indicated by die arrows B. is inhibited by die 
hydrophobic cones 56 in die material shown in Figure 9 and by similar 
regions 70 of die hydrophobic or neutral acquisition layer widi regard to 
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the material shown in Figure 10. 

In Figure 11a technique for producing the conical regions of modifying 
agent used in materials described with reference to Figures 9 and 10 is 
shown and described with reference to the material of Figure 9. In Figure 
11 the acquisition layer 58 has deposited on it a deposit 72 of hydrophobic 
material. This is then subjected to pressure P and, as a result, conical 
dq)osits 56 of die modifying agent are formed. 

By using different shapes of tool the deposit 72 of modifying agent can be 
caused to adopt different configurations within the acquisition layer 58, 
64. In Figure 12 various tools 74 are shown actmg upon deposits of 
modifying agent positioned on the surface of an acquisition layer 58, a 
deposit 76 which has not been subjected to any pressure is shown in 
Figure 12 for con^)arison and the shape of die deposits 78 produced by die 
various tools 74 are indicated in Figure 12. Although in Figure 12 single 
tools are mdicated, it would of course be feasible to include a single 
presser member carrymg a plurality of tools 74. Preferably the tools 74 
will all be of a sunilar configuration but, if desu:ed, tools of various 
configurations could be utilised to provide various desu-ed effects in die 
pattern of a modifying agent applied to the non-woven fabric. 

In use of die tools shown in Figure 12 die depfli of penetration of die 
deposit of modifymg agent is controUed by die pressure applied by die tool 
as well as die shape of the tool. If sufficient pressure is applied die 
modifymg agent will be distributed to form a parallel sided block widiin 
die textile fabric and more lateral spreading will occur. 

In a sixdi embodunent of die mvention, a mediod of modifying die 
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absorbency and liquid flow characteristics of a non-woven febric 
comprising a non-woven textile fibre first sheet material of hydrophilic 
fibres is used and described with reference to figures 8 and 8a. 

A hydrophlHc base felt 39 is made by weU known techniques for making 
non-woven fabrics. 

In this sixth embodunent a powdered hot-melt polymer of hydrophobic 
material, for example etiiylene vinyl acetate copolymer, is used as the 
modifying agent. The polymer powder is sprinkled onto the surface of the 
fabric 39 to create a branched pattern .41 (see Figure 8). The powder 43 is 
sintered using heat and creates discontinuous rounded deposits 43. The 
deposits 43 projected above the surfeu» of die textile febric (see Figure 
8a). In testing die illustrative sheet material, liquid is applied to a central 
region 45 of die pattern and is observed to permeate throughout the non- 
woven textile fibre sheet material rapidly; by comparison with a similar 
test material without the pattern 41, die general liquid penetration and 
spread sq)pears not to be affected by die pattern. 

However, the pattern 41 is found to reduce wet-back when die surfece of 
die sheet material carrying die pattern 41 is pressed by hand, the sixUi 
material in accordance widi die invention feeling substantially dry whilst 
die test material widiout die pattern of modifying agent, feeling wet. 

It is believed diat the pattern of modifying agent creates a physical 
obstruction to liquid wet-back from widiin die textile fibre febric when 
subject to pressure, but provides no obstruction to absorption of die liquid 
by die fabric because die liquid is directed by die hydrophobic pattern to 
die regions between elements of die pattern which is readily absorbed. 
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In a suitable surface treatment with hydrophobic modifying agent applied 
in a desired pattern, the modifying agent can be applied as a sintered hot- 
melt powder as described above or in other ways, for example, as a 
printed-on discontinuous coating for example, by powder dot or paste dot 
printing processors. 



A surface treatment providmg a surface pattern of hydrophobic modifying 
agent as described in the sixth embodiment of the invention can be 
combined with the methods described with reference to the second or third 
embodiment of the invention provided that the surfiace pattern is at least as 
hydrophobic as the non-woven fibres utilised and preferably of greater 
hydrophobicity. Further, the method of the fourth embodiment may also 
be combined. A seventh material embodying the invention, including the 
feamres of die second or diird and sixth embodiments of the invention is 
shown in Figure 15. 



In Figure 15 is shown a sheet material having a discontinuous raised dot 
surfece on a material otherwise similar to Uiat shown in Figure 14. The 
structure shown in Figure 15 allows the liquid to flow past die raised dots 
80 which are provided using a hydrophobic latex printed on the surface of 
die sheet material shown in Figure 14. The liquid applied to die surfece is 
able to flow past die dots 80 into an acquisition layer 48 and permeate 
diroughout die material in a dispersion layer 50 as described earlier. 

When the seventh material is used in an incontinence pad die resilient 
nature of die latex dots 80 and die feet tiiat diey are raised, helps to keep a 
patient's body separated from liquid contained in the material 46. flius 
reducing wet-back; clearly the size and spacing of die dots 80 is of some 

24 



wo 98/56326 



PCT/GB98A)1703 



relevance. Dots 80 which are too smaU and too close together can 
increase resistance to wetting of the acquisition layer 48 unacceptably. A 
minimum dot separation of 1.0 mm and a maximum dot separation of 2 
mm (to minimise wet-back) is preferred. A dot diameter of between 2 and 
5 4 mm is believed to be suitable. 

The illustrative materials are useful in products eg incontinence pads and 
wound dressings, for absorbing bodily fluids and dispersing fliem 
throughout the product so that the possibility of wet-back or leakage is 
10 minimised. 
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1. A method of modifying the absorbency and liquid flow 
characteristics of a non-woven fabric comprising: 

(i) procming a non-woven textile fibre first sheet material; 

(ii) selecting a modifying agent which is substantially more 
hydrophobic or hydrophilic fban the fibres of the non-woven sheet 
material; and 

(iii) applying the modifying agent to the non-woven sheet 
material in a pre-selected pattern^ 

2. A method according to Claim 1 wherem the fibres are hydrophobic 
or neutral, and the modifying agent is hydrophilic. 

3. A method according to either one of Claims 1 and 2 wherein the 
fibres are polyester and the modifying agent comprises nitrile or serene- 
butadiene rubber applied in as a latex, the method fiirdier comprising 
drying the suspension to deposit the applied rubber. 

4. A method according to Claims 2 wherein the modifying agent is a 
vinyl monomer solution or suspension, die method further comprising 
propagating within the applied pattern a graft-copolymerisation reaction 
between the hydrophobic component fibre surface and the vinyl monomer 
using ultra-violet radiation in order to create cross-linked polyolefin 
groups bonded to the fibres and thus ensure those surfaces of the 
hydrophobic component fibre acquire a hydrophilic nature. 

5. A method according to any one of the precedmg claims wherein the 
pattern of modifying agent is applied to one surface of the sheet material 
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and the amount of modifying agent applied is chosen such that the pattern 
of modifying agent extends only part way through the sheet material so 
that the sheet material has a layer extending from one surface which is 
free from modifying agent and a contiguous layer which carries a pattern 
of modifying agent. 

6. A method according to any one of flie preceding claims comprising 
securing a second sheet material to the first sheet material contiguous with 
a region of the &st sheet material to which the pattern of modifying agent 
has been applied. 

7. A method according to Claim 6 wherein the second sheet material 
is impervious. 

8. A mediod according to Claim 6 wherein the second sheet material 
is a hydrophobic non-woven textile fibre febric. 



9. A method according to Claim 6 wherein the second sheet material 
is a hydrophilic non-woven textile fibre. 

10. A method according to either one of Claims 7 and 8 comprising a 
third sheet material contiguous with and interposed between the first and 
second sheet materials, the third sheet material being hydrophilic. 

11. A method according to any one of the preceding claims wherein the 
pattern of modifying agent is applied in the form of deposits of modifying 
agent and the deposits of modifying agent are thereafter subjected to 
pressure to force the modifying agent into the non-woven sheet material. 
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12. A method accoiding to any one of the preceding claims wherein a 
pattern of modifying agent is deposited on the swface of die non-woven 
sheet material and cured to provide a pattern of discrete raised dots on the 
surface of the sheet material. 

13 . A method according to any one of the preceding clauns wherein the 
modifying agent is applied by printing, or by using a mask of an 
appropriate pattern and spraying or paintmg the modifymg agent in 
solution or suspension. 

14. A sheet material suitable for use in absorbing liquid comprising a 
first layer of fibres having applied thereto a pattern of a modifymg agent 
which is substantially more hydrophobic or hydrophilic dian the fibres, 
whereby to modify the performance of die fibre layer. 

15. A sheet material according to Claim 14 where die performance is 
modified by providing distinct ways in the material through which liquid 
may permeate die layer of fibres and/or by militatmg agamst expulsion of 
liquid from the material in use. 

16. A sheet material according to eidier one of Claims 14 and 15 
wherein the fibres are neutral or hydrophilic and the modifying agent is 
hydrophobic. 

17. A sheet material according to eidier one of Claims 14 and 15 
wherein the fibres are neutral or hydrophobic and the modifying agent is 
hydrophilic. 

18. A sheet material according to Clami 17 wherein die fibres are 
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polyester and the modifying agent coiiq)rises nitrile or styrene-butadiene 
robber. 

19. A sheet material according to Claim 17 wherein the modifying 
agent is formed by graft-copolymerisation of a vinyl monomer to the fibre 
surface to create cross-linked polyolefin groups bonded to the fibres to 
ensure those surfaces of the fibres acquire a hydrophilic nature. 

20. A sheet material according to any one of Claims 14 to 19 wherein 
the pattern of modifying agent extends only part way through the sheet 
material so that the sheet material has a layer extending from one surface 
which is free from modifying agent and a contiguous layer which carries a 
pattem of modifying agent. 

21. A material according to any one of Clauns 14 to 20 conqirising a 
second layer secured to the first layer and contiguous widi a region of the 
first layer to which the pattem of modifymg agent has been applied. 

22. A material according to Claim 21 wherein the second layer is 
inqiervious. 

23. A material according to Claim 21 wherein the second layer is a 
hydrophobic non-woven textile fibre fabric. 

24. A material according to Claim 21 wherein the second layer is a 
hydrophilic non-woven textile fibre fabric. 

25. A material accordmg to either one of Clauns 22 and 23 comprising 
a third layer interposed between and contiguous with the first and second 
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layers, the third layer being a hydrophilic layer of non-woven sheet 
material. 

26. A sheet material according to any one of Claims 14 to 25 made by 
a method according to any one of Claims 1 to 13. 

27. An absorbent layer for use within an incontmence product or 
wound dressing which faciUtates the spread of liquid about the absorbent 
layer comprising a sheet material according to any one of Claims 14 to 26. 

28. An absorbent layer according, to Claim 27 wherein the pattern of 
modifying agent provides ways through which Uquid may permeate die 
layer, the pattern having a first region which, in use, is intended to be 
positioned adjacent the source of Uquid to be absorbed and a second region 
providing a sink in which liquid transferred through the ways may be 
collected. 
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